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vehicles are interrogated using this protocol, various genetic and alternative therapeutic cargos can be delivered through intelligently designed vehicles for optimized on-target effects (Douglas et al., 2008) . 8. Opti-MEM reduced serum medium (Thermo Fisher, Gibco, catalog number: 31985062) 9. Dulbecco's modified Eagle medium, DMEM (Thermo Fisher, Gibco, catalog number: 11960077) 10. Fetal bovine serum (Thermo Fisher, Gibco, catalog number: 16000044) 11. Penicillin-streptomycin (Thermo Fisher, Gibco, catalog number: 15140148) 12. Phosphate buffered saline, or PBS (Fisher Scientific, Corning, catalog number: 21040CV) 13. Delivery vehicle such as a helical nanoparticle (HNP) formulated from poly (γ-4-((2-(piperidin-1-yl) 3. Load YOYO-1 labeled plasmid into delivery vehicle (e.g., combine 30:1 PPABLG to plasmid by adding 30 μg of PPABLG to 1 μg of plasmid and let sit on ice for 15 min).
Add particles from
Step A3 to each well with a total volume of 500 μl of 1 μg sgRNAs/ml OptiMEM.
5. Remove culture medium from the 24-well plate, replace with 500 μl OptiMEM and delivery vehicle containing fluorescently-tagged nucleic acid. Incubate for 4 h.
6. Wash the cells three times with 500 μl/well cold PBS containing heparin (20 U/ml) each to remove externally-associated fluorescently-tagged nucleic acid.
7. Apply 500 μl of RIPA lysis buffer and collect lysate.
8. Use fluorescence spectrophotometer at an excitation wavelength of 485 nm and an emission wavelength of 530 nm to get specific fluorescence intensity of each lysate. Use a standard curve of labeled plasmid to correlate fluorescence intensity of lysate to ng of plasmid.
9. Perform BCA assay to determine the total protein concentration of lysate.
10. Cellular uptake level is then presented as ng YOYO-1 labeled plasmid per mg protein. 3. Load FITC-labeled sgRNA into delivery vehicle (e.g., combine 30:1 PPABLG to sgRNA and let sit on ice for 15 min).
Step B3 to well with total volume of 500 μl/well, 1 μg sgRNAs/ml OptiMEM. 
D. For determination of energy-dependent contribution to cell uptake
Note: Repeat Procedure A but at 4 °C.
1. Prepare YOYO-1 labeled plasmid by taking pSPCas9 (Addgene, px165) at 1 mg/ml in molecular biology grade water and adding 20 μM YOYO-1, such that there is 1 dye molecule per 50 bp of DNA.
2. Prepare cells 24 h before uptake studies, by seeding 5 x 10 4 cells/well, for example HEK293T, per well in a 24-well plate.
3. Pre-incubate cells at 4 °C for 30 min before transfection.
4. Load YOYO-1 labeled plasmid into delivery vehicle (e.g., combine 30:1 PPABLG to plasmid and let sit on ice for 15 min).
Add particles from
Step D4 to each well with a total volume of 500 μl 1 μg sgRNAs/ml OptiMEM.
6. Remove culture medium from the 24-well plate, replace with 500 μl of precooled OptiMEM and delivery vehicle containing fluorescently-tagged nucleic acid. Incubate at 4 °C for 2 h.
7. Wash the cells with cold PBS containing heparin (20 U/ml) three times.
8. Apply 500 μl of RIPA lysis buffer and collect lysate. 
Step E4 to each well with a total volume of 500 μl 1 μg sgRNAs/ml OptiMEM.
6. Remove culture medium from the 24-well plate, replace with 500 μl OptiMEM and delivery vehicle containing fluorescently-tagged nucleic acid. Incubate for 2 h.
8. Apply 500 μl of RIPA lysis buffer and collect lysate.
9. Use fluorescence spectrophotometer at an excitation wavelength of 485 nm and an emission wavelength of 530 nm to get specific fluorescence intensity of each lysate.
10. Perform BCA assay to determine the total protein concentration of lysate. 
Data analysis
Total cell uptake of the particle was initially determined via Procedure A and was represented as ng 
